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© A contact (10), which can be easily made in 
small sizes, has a contacting section (12) with a 
double curvature bend (18,20) at one end, and a 
termination section (16) at the other end. A main 
body section (14) is between the contacting section 
(12) and the termination section (16) which has pro- 
trusions (28a and 28b) located near the contacting 




section (12) and on the opposite side of it. These 
protrusions(28a and 28b) form a gap between the 
main body section (14) and the housing wall of a 
connector housing, thus increasing the springiness 
of the contacting section (12) as compared to other 
contacts of the same size. 
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small, thus reducing the amount of flexing and 
result in insufficient springiness of the female con- 
tact. On the other hand, if the height of the protru- 
sion is more than 40% of the thickness of the 
material, the springiness will be higher than is 
textured. Therefore, it is desirable that the height of 
the protrusions is more than 20% but less than 
40°o of the thickness of material. It is also desir- 
able to have a protrusion positioned on the main 
t«ly near the second curved section because the 
lomalo contact will have a higher degree of springi- 
ness, thus providing a high contacting fore© on the 
male contacts and making it possible to obtain a 
ro lat'lo oloctrical connection. 

An ombodiment of the present invention is 
shown in Figs. 1-6. The female contact 10 of Fig. 1 
comprises a contacting section 12 that forms a 
ccnnoction with a male contact (not shown), a main 
body section 14 which is to be attached to the 
housing and a termination section 16 provided for 
connection to printed circuits or printed circuit 
hoards In the state shown in Figure 1, the length 
of the fomale contact 10 is about 8.5 mm, and the 
thickness of the main body section is about 0.15 
mm. 

The contacting section 12 is formed by a first 
curved section 18 originating from one end of the 
main body section 14 and bent in the direction 
opposite of- protrusions 28a,28b and towards a ter- 
mination section 16, and a second curved section 
20 bent opposite the first bend starting from the 
front end of the first curved section 18. Because of 
these two curved sections 18 and 20, the female 
contact 10 possesses a high resiliency. The front 
end 22 of the second curved section 20 is bent 
downward in order to facilitate the insertion of a 
male contact. In addition, as can be seen from Fig. 
2. front end 22 has a rounded surface 24 to provide 
for a smooth engagement with a male contact. Due 
to this rounded surface 24, the engagement with 
the male contact is of a linear nature, thus making 
the contacting force even higher. The shape of the 
cross section of the first curved section 18 as 
shown in Fig. 3 has two slanted surfaces 26 in 
order to facilitate the insertion of the contact 10 into 
the housing. 

On one surface 14b of the main body section 
14. two protrusions 28a, 28b are formed, and on 
each side surface 14c, two barbs 30 are provided 
as shown in Figs. 1 and 5. The protrusions 28a and 
28b are made by punching and knocking them out. 
When the female contact 10 is inserted in the 
housing, the barbs 30 cut into the inside walls of 
the housing and secure the contact 10 in the hous- 
ing ( F i9 6). The protrusions 28a, 28b engage 
against the inside wall of the housing, thus forming 
a gap between the surface 14b of the female 
contact and the inside wall. Because of this gap, 



the main body section 14 possesses certain 
springiness and can flex when male contacts are 
inserted in the housing in engagement with the 
female contacts 10. In order to obtain the appro- 

5 priate springiness and the appropriate flexing am- 
plitude, the protrusion 28a is located near the sec- 
ond curved section 20. Generally, there is just one 
protrusion, but in this embodiment there are two. In 
this case, the height of the protrusions is 0.05 mm, 

10 which corresponds to 33% at the thickness of the 
main body section 14 of 0.15 mm. The other end 
of the main body section 14, as shown in the Fig. 4 
has chamfered surfaces 32 for the purposes of 
stress relief. 

75 An explanation of the process of production of 

the above mentioned female contact 10 embodi- 
ment follows. First, on a flat sheet metal, protru- 
sions 28a and 28b are punched out before the 
female contact 10 is stamped out. Then, the half- 

20 finished flat female contact 10 is stamped out. 
Next, the contacting section 12 is formed on the 
flat stamped out female contact 10, and the entire 
contact is nickel plated. After nickel plating, the 
contact is suspended with the contacting section 

25 12 down, and the contacting section 12 is gold 
plated. After that, the termination section 16 is 
tinned in order to improve its soldering characteris- 
tics. After the tinning, the termination section 16 is 
bent to the required shape. During the tinning pro- 

30 cess, it is necessary to pay special attention that 
the gold-plated portion is not submerged in the 
tinning bath to prevent soiling of the tinning bath. 
For this purpose, a 1.5-2.0 mm wide border be- 
tween the gold-plated portion and tinned portion is 

35 formed. Since the gold plating of the contacting 
section 12 is done after it has been bent, special 
care must be taken that the gold-plated area is not 
overlapped with the area to be tinned. There is 
always a danger with conventional contacts that the 

40 gold-plated area of the contacts will be submerged 
in the tinning bath because the contacting section 
is longer and the main body section is shorter in 
order to impart a high springiness. Therefore, this 
operation requires special attention. However, the 

45 female contact 10 of the present invention, as 
described above, has a contacting section that is 
shorter than that of a conventional design and 
therefore the main body section can be made 
longer which makes the plating process much 

so easier. 

Next, an embodiment of a connector according 
to this invention with reference to drawings will be 
explained. Figure 6 is a cross section showing a 
plug connector with the female contacts arranged 

55 in it connected with a cap connector having male 
contacts. 

Female contacts 10 of Fig. 1 in the plug con- 
nector 40 are arranged in cavity 41 of the housing 
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42 adjacent to an inside wall 42a. Male contacts 54 
arranged in the housing 52 of the cap connector 50 
engage the female contacts 10. The connectors 40 
and 50 are distinguished by their very small size 
with their stacked height H being only 7 mm. In 5 
addition, a flat surface 44 is provided in the plug 
connector 40 which is oriented perpendicularly to 
the joining direction. It is used for the placement of 
the plug connector 40 by applying the nozzle of a 
vacuum pump (not shown) to the flat surface 44. In w 
a connector without such a flat surface 44, the 
springiness of the main body section can be 
achieved by making protrusions on the inner walls 
of the housing instead of the protrusions being 
made in the main body section 14 (see Fig. 1). In 75 
this embodiment of the plug connector 40, the 
advantages of having the flat surface 44 and a high 
springiness of the female contact are present. The 
housing 42 of the plug connector 40 also has a 
boss 46 for proper positioning on a circuit board, 20 
and the housing 52 of the cap connector 50 has 
retention legs 56 for temporary securing the con- 
nector to the circuit board. 

As follows from the above disclosure, the fe- 
male contact according to this invention has protru- 25 
sions and two curved sections which impart a high 
springiness to the female contact which results in a 
high contacting force. Due to a comparatively sim- 
ple design, it is easy to manufacture the female 
contacts to a very small size. The connector ac- 30 
cording to this invention has the aforementioned 
female contacts which exert a high contacting force 
on the male contacts of a mating connector there- 
by providing a reliable electrical connection. 

35 

Claims 

1. An electrical contact (10) comprising a main 
body section (14) and a contacting section (12) 
extending from one end of said main body 40 
section (14) for making contact with a mating 
contact, characteized by having at least one 
protrusion (28a,b) on said main body section 

(14) acting as a fulcrum so that said contacting 
section (12) flexes and has an appropriate 45 
springiness to provide a contacting force on 
the mating contact. 

2. An electrical contact (10) of claim 1, character- 
ized in that said contacting section (12) com- 50 
prises a first curved section (18) extending 
from a front end of the main body section (14) 
defining a first bend extending in a direction 
towards a rear end of the main body section 
(14), and a second curved section (20) extend- 55 
ing from said first curved section (18) defining 

a second bend extending in an opposite direc- 
tion of said first bend. 



3. An electrical contact (10) of claim 2, character- 
ized in that said protrusion (28a,b) is located 
on the main body section (14) adjacent said 
second bend. 

4. An electrical contact (10) of claim 1, character- 
ized in that said protrusion (28a,b) has a height 
equal to between 20% and 40% of the thick- 
ness of sheet material from which said elec- 
trical contact is formed. 

5. An electrical contact (10) of claim 1, character- 
ized in that a termination section (16) extends 
from a end of the main body section (14) 
opposite the end from which the contacting 
section (12) extends. 

6. An electrical connector (40) comprising a di- 
electric housing (42) including a cavity (41) 
having an electrical contact (10) disposed 
therein, said electrical contact (10) being 
mounted in said housing (42) adjacent to an 
inside wall (42a) in said cavity (41) comprising 
a main body section (14), and a contacting 
section (12) extending from one end of said 
main body section (14) that is displaced into 
said cavity (41) for electrical engagement with 
a mating contact, characterized by at least one 
protrusion (28a,b) provided between said main 
body section (14) and said inside wall (42a) 
acting as a fulcrum so that said contacting 
section (12) flexes and has an appropriate 
springiness to provide a contacting force on 
the mating contact, whereby a gap is formed 
by said protrusion (28a, b) between said inside 
wall (42a) and said electrical contact (10) 
thereby separating said contacting section (12) 
from said inside wall (42a). 

7. An electrical connector (40) of claim 6, char- 
acterized in that said contacting section (12) 
comprises a first curved section (18) extending 
from a front end of the main body section (14) 
defining a first bend extending in a direction 
towards a rear end of the main body section 
(14), and a second curved section (20) extend- 
ing from said first curved section (18) defining 
a second bend extending in an opposite direc- 
tion of said first bend. 

8. An electrical connector (40) of claim 7, char- 
acterized in that said protrusion (28a,b) is lo- 
cated on the main body section (14) adjacent 
said second bend. 

9. An electrical connector (40) of claim 6, char- 
acterized in that said protrusion (28a,b) has a 
height equal to between 20% and 40% of the 
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thickness of sheet material from which said 
electrical contact (10) is formed. 

10. An electrical contact (40) of claim 6, character- 
ized in that a termination section (16) extends s 
from a end of the main body section (14) 
opposite the end from which the contacting 
section (12) extends. 
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(54) Contact and connector 

(57) A contact (10), which can be easily made in 
small sizes, has a contacting section (12) with a double 
curvature bend (18,20) at one end, and a termination 
section (16)* at the other end. A main body section (14) 
is between the contacting section (12) and the termina- 
tion section (16) which has protrusions (28a and 28b) 
located near the contacting section (12) and on the 



opposite side of it. These protrusions(28a and 28b) 
form a gap between the main body section (14) and the 
housing wall of a connector housing, thus increasing the 
springiness of the contacting section (12) as compared 
to other contacts of the same size. 
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This invention relates to female contacts for 
receiving male contacts and the connectors in 
which such contacts are arranged. 

It is known for female electrical contacts to be 
arranged in a plug housing for receiving male elec- 
trical contacts arranged in a cap housing. In order 
to provide for reliable electrical contact between 
the female and male contacts, it is desirable that 
the female contacts exert a contacting force on the 
male contacts they are retaining. In many cases, 
this is accomplished by spring-loading the female 
contacts. One of the designs based on such a 
method comprises a pair of flat springs connected 
at their rear end with one spring having a fulcrum 
at its mid-point and the other one being of a 
variable displacement in order to provide the high 
contacting force as disclosed in Japanese Utility 
Model Publication No. 85-62780. However, the fe- 
male contacts of such a design are difficult to 
reduce in size because of the pair of springs hav- 
ing a fulcrum which is a complicated configuration. 

Another type of female contact has been of- 
fered which can be manufactured by stamping one 
flat strip and making a double curve at its end 
which serves as a spring-loaded contacting section 
as disclosed in Japanese Utility Model Publication 
No. 94-50451. Because the design of such a con- 
tact is simple, it was suitable for use in small-size 
connectors. An additional advantage of such a de- 
sign was that the double curve could provide a 
high contacting force. However to get a high con- 
tacting force from such a spring-loaded contact 
there must be long length between the point of 
contact with the male contact and the spring's 
fulcrum. Due to the long length needed, the 
amount of contacting force is limited when this 
design is reduced to a small-sized device because 
of the fact that the length of the female contact is 
limited. 

Considering the aforementioned female contact 
designs, the objective of this invention is to offer a 
female contact whose spring-loaded member can 
provide a high contacting force even at small sizes 
and a connector for using such contacts. 

In order to achieve the above stated objective, 
the present invention discloses a female contact 
having a contacting section with a double curvature 
bend at one end, a main body section and a 
termination section at the other end. Between the 
contacting section and the termination section, pro- 
trusions are located near the contacting section on 
the main body section. These protrusions form a 
gap between the main body section and the hous- 
ing wall of the connector housing, thus increasing 
the springiness of the contacting section and allow- 
ing the contact to be manufactured easily in a 
smaller size. 



An embodiments of the invention will now be 
described by way of example with reference to the 
accompanying drawings in which: 

Fig. 1 is a side view of an embodiment of a 
5 female contact according to this invention. 

Fig. 2 is a cross-sectional view taken along line 

2- 2 in Fig. 1 . 

Fig. 3 is a cross-sectional view taken along line 

3- 3 in Fig. 1. 

io Fig. 4 is a cross-sectional view taken along line 

4- 4 in Fig. 1 . 

Fig. 5 is an enlarged bottom view of the protru- 
sions shown in Fig. 1. 

Fig. 6 is a cross-sectional view showing a con- 

/5 nector assembly with female contacts of Fig. 1 
arranged in a housing that is mated to a mating 
housing having male contacts. 
The female contact of the present invention 
comprises a flat main body section elongated in 

20 the direction of connection. It has at least one 
protrusion formed on one of its surfaces and a 
contacting section for making contact with a male 
contact. The contacting section comprises a first 
curved section connected to one end of the main 

25 body section and bent from that end in the direc- 
tion opposite the side with the protrusion and to- 
wards the other end of the main body section, and 
a second curved section connected to the front end 
of the first curved section and bent back in the 

30 opposite direction of the first bend. 

The connector of the present invention com- 
prises a housing and the aforementioned female 
contacts arranged in the housing to form electrical 
contact with male contacts of a mating connector. 

35 The protrusion or protrusions extend from the main 
body section of the female contact against the 
housing wall when the contacts are arranged in the 
housing. There is a gap formed between the hous- 
ing wall and the main body section of the female 

40 contact such that contacting section of the main 
body is separated from the housing wall and can 
be flexed using the protrusion as a fulcrum, thus 
imparting springiness to the main body section. In 
addition to the protrusion, the first and the second 

45 curved sections provide resilience. 

The protrusion makes it possible to increase 
the contacting force compared to a contact having 
only two curved sections and can be easily manu- 
factured as part of a small-sized female contact 

so without limiting the contacting force applied to the 
male contact. It is desirable that the height of the 
protrusion is between 20% and 40% of the thick- 
ness of the sheet material from which the female 
contact is manufactured. The preferable height is 

55 30% of the thickness of the sheet material. If the 
height of the protrusion is less than 20% of the 
thickness of the material, the distance of the main 
body section from the housing wall will be too 



